Activation of platelet caspases by TNF and its consequences for kinetics.
TNF is known to induce a thrombocytopenia, due to a reduced platelet life span. Injection of TNF (10 microg) to mice did markedly increase the number of platelet-derived microparticles in plasma, most pronounced 1h after injection. Injection of TNF induced a transient activation of platelet caspases, -1, -3, -6, -8, -9, as seen by the binding of caspases probes detected by flow cytometry, most pronounced 1h after injection. Activation of caspase-3 was also evidenced by antibodies. Injection of the caspases inhibitor ZVAD-fmk decreased TNF-induced generation of microparticles and thrombocytopenia, indicating a causal role of caspases in platelet fragmentation. Activation of platelet caspases was also evident in platelets exposed to TNF in vitro, indicating that TNF acts on platelets directly. Comparison of platelets from +/+, TNFR1 -/- and TNFR2 -/- mice showed that caspases are activated mainly by the TNFR1. These observations indicate that TNF activates platelet caspases via the TNFR1, which results in platelet fragmentation and thrombocytopenia.